SUMMARY
Neuroblastoma is the second most common retroperitoneal tumour in children after Wilms' tumour. When it originates in the retroperitoneum, neuroblastoma usually presents as an abdominal mass with clinical manifestations of nausea, vomiting and weight loss. Imaging studies of this tumour demonstrate a heterogeneous mass with an irregular capsule and visible calcifications. Encasement and compression of the abdominal vessels, especially the inferior vena cava, are often observed. However, stenosis of the inferior vena cava has never been reported to be associated with this tumour. Here, we present a case of a 5-month-old boy with a right retroperitoneal tumour with extensive encasement of the inferior vena cava and significant narrowing of its distal part between the venous bifurcation and the tumour capsule. To our knowledge, this is the first case of neuroblastoma with this manifestation in a child.
BACKGROUND
Neuroblastoma is the second most common retroperitoneal tumour in children after Wilms' tumour. Vascular encasement with or without luminal compression is a common finding in neuroblastoma. However, vascular stenosis in the absence of external compression may be found secondary to elongation in this tumour. Once the tumour has sufficiently enlarged and the inferior vena cava (IVC) has been elongated and narrowed, thromboembolic events may occur. Therefore, this phenomenon should be considered during evaluation of the surgical risks of removing a retroperitoneal neuroblastoma.
CASE PRESENTATION
A 5-month-old Taiwanese boy was referred to our paediatric emergency department due to a palpable abdominal mass identified by his father. Several days before presentation, poor appetite was the only manifestation. There were no inherited disorders or congenital anomalies reported in the past. On physical examination, a palpable mass about 10 cm in diameter was identified over the right upper portion of the abdomen. The mass was solid and hard and seemed to be fixed in the peritoneal cavity.
INVESTIGATIONS
Ultrasonography disclosed a heterogeneous mass measuring 8.8×8.1×11.2 cm over the right renal fossa with displacement of the kidney (figure 1). CT of the abdomen showed a large heterogeneous mass with multiple calcifications. Moderate to severe hydronephrosis of the right kidney was identified. In addition, encasement of the IVC with stenosis of the distal segment was found after contrast medium administration ( figure 2A,B) .
TREATMENT
Surgical intervention with tumour resection was scheduled after surgical risk and tumour resectability evaluation. At surgery, a huge retroperitoneal tumour with anterior deviation of the ascending colon was noted. Complete encasement of the right kidney, associated vessels, ureter and the IVC was found and nephroureterectomy was performed. The narrowed segment of the IVC was noted from outside the tumour capsule continuing to the distal part, which was free of tumour compression (figure 3). The right adrenal gland was removed in case of potential micrometastasis although it was not involved grossly. Finally, the tumour was dissected from the vascular plane of the IVC with minimal residual tumour remaining on the vascular surface.
OUTCOME AND FOLLOW-UP
After the operation, the patient was sent to our paediatric intensive care unit for monitoring. Pathological examination confirmed the diagnosis of neuroblastoma, stage IV with metastasis to the adrenal gland and the ureter.
After 14 days of observation, progressive recovery was noted and the infant was referred to our paediatric department for subsequent evaluation Figure 1 Ultrasonography showing a heterogeneous mass lesion measuring 8.8×8.1×11.2 cm over the right renal fossa with multiple calcifications. and treatment. One-year follow-up of the patient showed no recurrence and there was no leg oedema.
DISCUSSION
Stenosis of the IVC is a vascular anomaly that can cause lifethreatening complications if not identified. 1 This rare vascular defect may be congenital or result from acquired conditions such as tumour invasion, trauma or surgery. [2] [3] [4] In the case of congenital stenosis, the vascular anomalies are characterised by narrowing at the suprarenal level with or without web formation. 5 6 Young patients with interrupted IVC or congenital stenosis may present with recurrent deep vein thrombosis and other thromboembolic events, depending on the extent of the stenosis. 7 However, in our case, the patient was asymptomatic except for a large palpable mass over the right upper quadrant of the abdomen. The intraoperative documentation demonstrated that the narrowed segment of the IVC was at the infrarenal level right below the tumour capsule, although stenosis at the infrarenal level may also occur. 1 In addition, there was no evidence of external compression, encasement or tumour invasion of this IVC segment. Therefore, due to the clear anatomic site and intraoperative findings, the stenotic lesion may be associated with the neuroblastoma if the potential structural variation of the IVC is not considered. MacDonald 8 reported four cases of arterial stenosis in neuroblastoma and suggested that the stenosis might be caused by compression by a nearby tumour or be secondary to elongation due to the mass effect. Similarly, the retroperitoneal neuroblastoma in the 5-month-old patient was large enough to exert its bulk effect with occupation and anterior deviation of the peritoneal organs. Therefore, as the IVC was encased in the middle, the elongation and narrowing of the distal segment as the tumour developed was a reasonable finding.
Vascular encasement with stenosis has been described as a characteristic feature of neuroblastoma, reflecting the percolating and invasive nature of this tumour. 9 This phenomenon is often observed on imaging studies and helps attending physicians differentiate the tumour from Wilms' tumour. However, vascular stenosis due to elongation has not been reported for neuroblastoma, nor has a reason for narrowed vessels not encased or compressed been suggested. Tröbs et al 10 reported two cases of large retroperitoneal teratomas in infants and described deformation and elongation of large retroperitoneal vessels as one of the anatomical features observed for these tumours. This supports our findings in that retroperitoneal tumours have the potential to grow large enough to affect adjacent structures, causing deformation and elongation of organs and vessels.
Abdominal neuroblastoma with IVC encasement remains a complex surgical challenge. Dissecting the tumour from enclosed vessels prolongs the surgical time and frequently causes vascular injury. This often dissuades paediatric surgeons from performing operations after surgical risk evaluation. Recent studies have shown that children with abdominal neuroblastoma with vascular encasement benefit from complete tumour resection or at least tumour reduction despite intraoperative vascular damage. 11 In our case, adequate tumour resection seemed to reduce the disease burden in this child, decreasing the extent of vascular narrowing and the possibility of life-threatening thrombo-embolic events. 1 In cases of vascular stenosis secondary to tumour growth, surgeons should perform complete preoperative evaluation to avoid unfavourable outcomes. However, there are limitations since the narrowed part of the affected vessels may not be easily demonstrated on contrast CT on the background of a huge, heterogeneous neuroblastoma. 12 Under such conditions, abdominal arteriogram or venogram may be indicated.
Learning points
▸ Neuroblastoma is the second most common retroperitoneal tumour in children. ▸ Encasement of vessels in the retroperitoneum is sometimes seen in neuroblastoma. ▸ Once the tumour has grown large enough and vessels are encased, vascular narrowing can occur due to elongation. 
